As a result of new technologies for antigen detection, the laboratory diagnosis of Chlamydia trachomatis infection has moved from reference centers to hospital and commercial laboratories (Sa). Direct staining of elementary bodies in urethral and cervical smears with fluorescein-conjugated monoclonal antibodies is widely used by many of these laboratories (1-3, 6, 9-11). There are now many commercially available reagents for this procedure, some utilizing species-specific monoclonal antibodies that bind to the major outer membrane protein (MOMP) of the organism (6, 7) and some using genus-specific antibodies that bind to a lipopolysaccharide (LPS) component (1) .
In this study, we have compared the staining characteristics of six commercially available reagents used for direct detection of C. trachomatis elementary bodies in patient smears.
MATERIALS AND METHODS
Six commercially available, fluorescein isothiocyanateconjugated, monoclonal antibody stains for C. trachomatis were tested for intensity of fluorescence and staining quality against elementary bodies of each of the 14 major serovars of C. trachomatis. The 
RESULTS
The intensity of observed fluorescence of elementary bodies ranged from very dim (±) to bright-green (3+) ( Table  1 ). In general, brighter and more consistent fluorescence was observed with those products using anti-MOMP monoclonal antibodies (Syva, Kallestad, and Difco) than with those using anti-LPS antibodies (Boots Celltech, Bartels, and California Integrated Diagnostics). When elementary bodies were diluted in PBS, the intensity of staining with the Syva reagent was consistently 3 + with all 14 serovars. Under the same conditions, the Difco and Kallestad stains were slightly less bright, with Kallestad being least intense against the K-L3 and CJHI serovars. When elementary bodies were diluted in FBS and refrigerated for 5 days before being spotted on slides, all three anti-MOMP stains were reduced in brightness and the elementary bodies of some serovars lost their characteristic morphology.
Staining with reagents utilizing anti-LPS antibodies resulted in generally lesser and much more variable intensities.
The intensity of staining did not appear to be affected by incubation with FBS (Table 1) . We also found that the characteristic morphology of the stained elementary bodies varied with the reagent used. We classified morphology as either consistent (C) or variable (V) ( Table 1) . When the anti-MOMP stains were used, elementary bodies consistently appeared as well-defined, round disks of a uniform size. The anti-LPS reagents (Bartels, Boots Celltech, and California Integrated Diagnostics) resulted in stained elementary bodies of more varied shapes and sizes. These products also stained extraneous fragments of chlamydial LPS which appeared as fluorescent artifacts.
To evaluate the specificity of the stains, we used each product to stain slides spotted with several species of bacteria, including N. gonorrhoeae, S. aureus, and P. productus (Table 2) . Although monoclonal antibodies are theoretically specific, in reality they may cross-react with other microorganisms. Only the Syva and Kallestad stains failed to react with any of the other bacteria tested. The Difco, California Integrated Diagnostics, and Bartels stains reacted strongly with P. productus, while the Boots Celltech stain reacted weakly with P. productus and the Bartels stain reacted weakly with S. aureus. Our results demonstrate that the LPS-based stains were characterized by variable intensity of elementary body fluorescence. Schachter has previously described similar findings (5). In addition, LPS-based stains cross-reacted with P. productus. Previous studies have also demonstrated crossreactions between anti-chlamydial LPS antibodies and Acinetobacter calcoaceticus (4) . Staining of bacteria other than chlamydia presents two problems to the microscopist: distinguishing the elementary body from other organisms and recognizing an elementary body against a background of other fluorescent particles (8) . Both of these problems are compounded when the elementary bodies themselves stain with variability in size and shape as they do when stains with anti-LPS antibodies are used.
In conclusion, our studies demonstrate considerable variation in the degree of brightness, consistency of staining, and specificity of the six monoclonal immunofluorescent reagents tested. In general, the anti-MOMP stains were brighter and more specific and provided more consistent staining than did the anti-LPS stains. While all of the products tested doubtlessly can provide satisfactory results, microscopists must be thoroughly trained to interpret the stain being used. If possible, slide results should be compared with culture results during the training period. Until more is published substantiating the sensitivities and specificities of genus-specific antibodies which stain LPS, we recommend particular caution when using this group of stains.
